Identification and characterization of NADPH-dependent cytochrome P450 reductase gene and cytochrome b₅ gene from Plutella xylostella: possible involvement in resistance to beta-cypermethrin.
NADPH-cytochrome P450 reductase (CPR) and cytochrome b5 (b5) are essential for cytochrome P450 mediated biological reactions. CPR and b5 in several insects have been found to be associated with insecticide resistance. However, CPR and b5 in the diamondback moth (DBM), Plutella xylostella, are not characterized and their roles remain undefined. A full-length cDNA of CPR encoding 678 amino acids and a full-length cDNA of b5 encoding 127 amino acids were cloned from DBM. Their deduced amino acid sequences shared high identities with those of other insects and showed characteristics of classical CPRs and b5s, respectively. The mRNAs of both genes were detectable in all developmental stages with the highest expression levels occurring in the 4th instar larvae. Tissue-specific expression analysis showed that their transcripts were most abundant in gut. Transcripts of CPR and b5 in the beta-cypermethrin resistant DBM strain were 13.2- and 2.84-fold higher than those in the beta-cypermethrin susceptible strain, respectively. The expression levels of CPR and b5 were enhanced by beta-cypermethrin at the concentration of 12 mg L(-1) (~LC10). The results indicate that CPR and b5 may play essential roles in the P450 mediated resistance of DBM to beta-cypermethrin or even other insecticides.